Abstract：Most tunnel simulations have been focused on the thermal field and the critical velocity for suppression of hot back-layering flow in case of fire and on the characteristics of a tunnel fire in terms of the flame propagation and the toxic gas generation. In this paper, a comparative study of the flow characteristics of polluted air with no heat source in a tunnel model opened and closed at both end sides is implemented into a recognized CFD simulation code. The model is used to investigate the flow characteristics depending on the three different Reynolds numbers of 640, 1270 and 2120, which have been chosen by the flow velocities of 0.3, 0.6 and 1.0 m/s through the inlet. The results of this study have shown that the CFD predictive and experimental approaches are available in qualitatively studying the correlation of flow behaviors for a better tunnel design.
Introduction
Barbason and Reiter [2] compared various turbulence models and reported that the standard k-ε model was a good compromise for various Gebremedhin and Wu [4] stated that the RNG k-ε model was found to be the most appropriate model to characterize the flow field in a ventilated space based on convergence and computational stability criteria. Nguyen and Reiter [5] evaluated the effects of a building parameter, namely ceiling configuration on wind induced air motion inside a building by using the RNG k-ε model.
Hwang and Edwards [6] carried out a study on the critical ventilation velocity in inclined tunnels.
Wu & Baker [7] investigated the values of the air velocities required to control the smoke movement in horizontal tunnels. The simulation results from smoke movement in longitudinally ventilated tunnels compared with experimental data were discussed [7, 8] . Nuri et al. was presented by a comparative study using the PIV data acquisition and the CFD analysis [12] .
The PIV system is possible to obtain instantaneous velocity maps, instantaneous vorticity maps, and instantaneous kinetic energy distributions in a plane flow field of interest due to the reliable field measurement technique and lots of special implementations [13, 14] .
If the fire source is considered and the flow velocity is low as well, hot smoke progressively spreads along the ceiling against the ventilation flow through the buoyancy forces generated by the fire. The critical velocity, required to suppress the backing-layer flow upstream of the fire section in the tunnel, has been studied [7, 15] .
In this study, however, the air flow with no heat 
Physical Model for CFD Simulation
The rectangular tunnel model, as shown in 
Results and Discussions
The air flow characteristics in the two different tunnel models have been researched at three different Reynolds numbers. The distance between the inlet and outlet are constant and three different
Reynolds numbers due to the three different inlet velocities are given in this study. The velocity vector fields and streamlines, the pressure distributions, and the laminar or turbulence kinetic energy are discussed here.
The velocity vector fields
In order to show the flow velocity fields between the inlet and outlet, a cross-sectional image dimension of 140mm × 80mm has been examined by using CFD. 
Kinetic Energy Field
The kinetic energy of an objects is the energy which it possesses due to its motion [16] . It is defined as the work needed to accelerate a body of a given mass from rest to its stated velocity.
In Figure 8 
